Inhibition of ocular neovascularization by a novel peptide derived from human placenta growth factor-1.
To evaluate the effect of ZY1, a novel 21-amino acid peptide from human placenta growth factor-1 (PlGF-1), against ocular neovascularization, and to study its possible toxicity to the retina and the underlying mechanism of antiangiogenic effect. MTS assays, a modified Boyden chamber and Matrigel(™) were used to evaluate the effect of ZY1 on the proliferation, migration and tube formation of RF/6A rhesus macaque choroid-retina endothelial cells induced by vascular endothelial growth factor (VEGF) in vitro. The antiangiogenic effect of ZY1 was also studied with corneal micropocket angiogenesis assays and oxygen-induced retinopathy (OIR) assays in mice. Electrophysiological tests and histological examinations were used to study the possible toxicity of ZY1 against mouse neuroretina. Competitive ELISA and Western blotting were performed to elucidate the underlying mechanism of ZY1. ZY1 inhibited VEGF-induced RF/6A proliferation, migration and tube formation. It also inhibited ocular neovascularization when applied to the corneal micropocket angiogenesis assays and OIR assays in mice. Electrophysiological tests and histological examinations revealed no evident functional or morphologic abnormalities in mouse neuroretina after ZY1 injection. ZY1 competed for binding to VEGFR-1 against PlGF and VEGF and inhibited VEGFR-1/ERK/AKT activation. It is concluded that the novel peptide ZY1 is an effective inhibitor of ocular pathologic angiogenesis and may provide a promising alternative for ocular antiangiogenic therapy.